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(54) DISK RECORDING DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to record 
reproducible recording data in a disk by preventing the 
generation of a buffer underrun error causing the recording of 
the recording data in its disconnected state in the disk, where 
the recording data are reproducible even by a disk reproducing 
device adapted only to the disk of recording data continuously 
recorded. 

SOLUTION: In the state of generating buffer underrun, this 
state is determined by a buffer underrun determining means 
17, the recording of recording data in a disk is interrupted by a 
recording control means 18 and, when the concellation of the 
state of causing buffer underrun is determined by the buffer 
underrun determining means 17, recording is resumed from a 
position continuous from last recording data recorded in the 
disk and having no joints, and new recording data succeeding 
the last recording data is recorded. 
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(54) rnwozm x^x^Eftge 
(57) mm] 

*i3 i , iE&MSJ^JS: 1 8 tc J: 9 ^ * * -oiBftr- 
■^5 i 5tcUT^5 0 
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>f * ^ -cofa^x-^ <0E»+*rXtfE»SBH SrftiWI- 
SE»M»¥S:fc, ^**KEftT-*J&SEft£;h/C 
WiV^Efl««©*ffi*ttffiU liftEEfirfMW^KI;: 

V- ? Wf ¥S i- J: 9 ^ s> 7 r r > ^- 7 ^ 

r r y ^7 vfflif ii: i; 7 7 r y ^-7 

ffl^Slc i 0 ff fc ic-r * ^ KE«"T 5 flEftx - * £UE 
f >r * ^ tC|E@ * tlX ^ 5 Eftr*- * \z mm £ i£ -6 

BifcteBfc:E«w sr<z>E«iK:K« s titcmizr-? mm 

m-T 5 E«7*- ^ ?>IB» * SBH-i" S J: 5 L fc r t * 

2 ] ftfta^y 7 r T ^JBr^Stt. 

*w »fi- 5 sz t zmm k *■ & m i a * * e 

ftSB. 

3 ] V* y -:7*J6 Lfcffiftx- * *Eft 
rs^**Eft3£fifc*5^"C. flfiEE«»J«#atcJ: 
"9 EftoSBH^fTtottfcRlcSffc^A* £ ft 5 A^r- 

* icat LT&Eft'f y -^g$:ift^-r < wm<n 
£Etrrs x 5 ^ ufcc t t r «»*s i e 

ffi-CEftSixSx-f^^EftaSBt-fev^-C, f^^tc 
E^^^t^Sff^E^x-^lcM^I-^r K^**IER 
E«U ^E«H*6ffiB*Hi^att7 f ^^^^E« 
^WSftSfiflttcEttLfcT K^^ffiLTf^ 
^fcE^£ftT^£E®x-^co^:7U-AcOT 
^SrWfrTS w £ J; t) EftiBjt6ttfi*ttffl-f-5 r t * 

[»*«5] AtrEEftM^iBtttti¥»ft* +8fr£ft 



t^J: »?EftMttffifl*timi-5r tSr«»i:i-5l»*35 
4E^Ot ? ^^^E^Eo 

[w**6i Eftf'-^^try vm-^t isxmmzti 

n y # SrmfEEttBBt&ffifiSlffl^aic i <9E& 

v^b^5»^ny^*M|BE»BB»fiBtta¥a(-<t 
<9 EftBBtt4feB* s ttffl *nfcB*^^E«^--^ *Eft1" 
SB^ttffl-f^Eftffl ^ n y ^ tc-BU «9 fx5 r <b 
i i El^r^f ^^EftKBo 

[0 0 0 1 ] 

fcEft^-^^SSlft^^^Fffi*^^ h^v^^co^^ 

^^E»»B^jBU ^777T^-7^M 

t^m^xh<>x^mm^-^(omm^m^xmm 

[0 0 0 2] 

[«*«>S«] 7 f -f^^icEft7 f -^S:Eft-r5'7 f >f^ 

- a «:ISIt1-* r ^ ^ ^ <oE«JB^KI***^b; 
S iirTE^^fr 5 ^ ^ EftKB^fti b^T^ 9 , 
r^iSiit'r-r^^EftKBt urtt, lgisitfc 

(write-once) ^ ^ >r T ^r® 9 ®o/c t 
LTCD (Compact Disc) 77; U^CD-R (Reco 
rdable) Ky^f 7*&&l<%Q btlX\t^Z> 0 
[0 0 0 3] 

7 x^Tte, ^x>rrtcE^x-^^E^*r^ 

E«1-« E^X- ^ *S^«ItVC/< 7777^7^- 
317— r^^^7^ M7 (disc at 
once) ^1^77^77 W (track at once) CO J: 

©Eft^x^TdSttfflHi^ftOio-cu* 5 irv^ffllH 

[0 0 0 4] :^y7r7y^7^'X7-lt c 

D-R K7>f ^(Ji*3(t5EftiaS^«!pig«<z>4f&3i J 5> 

t*oT*5 9, /<^777^-7y'X7-Wj: 
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[0 0 0 5] htt*m^Z> r i 

[0 0 0 6] CD-R KyY^-CiEftLfcT* 

5^S*ttSr««-r5^B^*>5*5, CD-ROMK7 

[0 0 0 7] CD-R Ky^^CD-DAtc:^ 

jStr*- -r^^-^Srfift-raa^H, CD-DA 
^u~irfco5SH4©^P>^3/ hyJ h 

[0 0 0 8] h7-f htt/^y hMoSgJtt 

[0 0 0 9] 

* * icfE^x-^ j&SEft £ *i/C ^ 4 1 ^*EftS*0> jteK 
©E»^— *OE«fe^+»r£iV '<yyrT>#—y> 

kmc um^mcDm-micmm^titcmmy-^Kigm 

[0 0 10] 

ife^Ji: LTCD-R K7>r^O-W*^1-|HlK^ny^ 
[0011] ii tc^si^T, nif^^^M/-^t 

v>\ 3^RF7y/2^LT*^7Kl(Z)til*^ 
7^ h77^ h 7 y ^ v^fflW 



[0 0 12] ^RFTV^^&fflASftS^iJ^/l/ 

[00 13] 6f*RFT:^2£^LT»&ft5'X.-f * 
tWfyytV—'f (Pre-groove) ft#A»e>22. 05kHzO»> 
*?Vw (wobble) ^SrttffiL, *f 4 ^^co[aI»Jffll(c 

P (Absolute Time In Pre-groove) ^ItH^S AT I 

[0 0 14] 8tt»JKSS^9«r^ur^»(c:SgjttSn5 
hiftS^— V^/l^^tV — ^ 1 0 k<Dy<-?(D 

[0 0 15] fl&E^V=a — ^1 1 li, CD-ROM©fi 

£\ CD-ROMx-^fflOR^ftffiW-g-^EDC (Er 
rorDetect ion Code) 9 ITIE^-^cO E C C (Error 

Correction Code) SrttiPU CD*S;(OKI9 
fljE^-g-"Cfc5 C I RC (Cross Interleaved Reed-Sol 
omon Codetf)E&£) KSrfl-fln 
^OEFM (Eight to Fourteen Modulation<DR&) 

[0 0 161 I3fixy 3 ^i irtSi:M6^ 1 
>^-y l l I^J;52M>«!iSicfflv^e>*x5rt«IJRAM, 
1 4^^^-^l 1 j^feW^SftSEFMT*— *©E 

So 

[0 0 17] 1 Sttx^f ^^WEftXlfS^twffiSi/^ 

«naBl5tt, *:/ = -K«BI§]»5KJ;0«W$ftfc 

KT Kl/^, WAT I PmM\£\m7\Z.£Vm.M 
£tlfcAT I PJC*5ttSJIft*f«FlW1ff«OAT I PT 

¥816^, A^J7-^fflRAM 1 2 Wil^tlTV^ 
t^S**** LTr>f * * KEftx-* £E&lhS 
7^-^te^^- h <tt) ^A^x-^O^-^^l^" h 
dS3B< * ^> ^ y 7 7 r y y % VtM \z 4 5 

r bJkW<y7T7>¥-yyftft^%m&fimmi$ 
titzZb*mmi-Z/<y7TT>y~y>mWr^®l 7 
k, ^77 7 ry^7^Mii 7\zx&nmz 
JCS CTt* ^ ^ ^ ^Bftf-^ ^E«*ffl*-r SE«W 
Kfai8t, ^^^^^Eftx-^ASEfiSixr^* 
v^*Eft««©jfeSBSrttttlL. B(lEEft»J**a 1 8ic 
J: 0E^-^OE««:Bj^SE»HI*&tttt*ttai"r 
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t c 4 9 £H * ti 5 * y Q *r - 9 % ffl ^ "C*f fc I - 7 s J * * 

So 

[00 18] 2 lteRFTV^2/6><btb^£ft£EFM 
n y ^ t CIRttCBffl J 2 P L L (Phase 

LockLoop) ekkj; j <D^mRrm$L\mz>m 

■TS^rA^n y ^38^|Hll6-C t fc5o 
[0 0 19] SftE^^A^ny^lStlHlBa 1 tt, H 

VC02 3O^i <0ffiffi1* *Lia£ DTl£|fS 1 ffifgitgf 
«2 4d*6>38fe*Jv5«ffiffl^Sr*l LPF (p-/** 
y4t\>9) 2 5fc4!3 8:8E«jEfcU %<0WM9&t:x 

4 y«2 6^^LTfflfBVC0 2 3 t;i;l§aS1~S P L 
LEIBfcJ; 9 «*$^SS4»fP«F^ffiffi $ftSI?£^ 

ny^tVC02 3WHi*tSr»2ffiffi Jt«S 2 8\C£ 
9ffiffiJt«U SWoy^iVC02 30ffl*t«)(i: 
ffir*i^i:rfiE»2tt*BJt««2 8 
BEHa**r*2LPF2 9^cfc9KStajEi:L. -^IlM 
«ES:^>f yf-|HlK2 6Sr^urBfTlSVC0 2 3tc®31 

1-5 p l LiaiBfc 4 vffij&zhzummftmcfcm zti 
[0020] z(D£?\m&£tiz>7*jx?mm$iW 

{4, y^UnVtfsL— ^ 1 0fC4 

Sr^tr^xASHBilHlBl 5 IC4 <9 f&!$£tLS fc , IB 

[0 0 2 1 ] K,SBtmft&$2ff£ti&b, WA^ps/ 
^»tlaIB2 1tt, «-t^ffl#a2 0Kl49g^ny 

[0 0 2 2] KU4y^*^£;HT5 !f 

-^f#liRFTV7 p 2tcJ:t9^S^$^fc^, 

^-^M^bAT i pawiaB7(c;j:9 at i vim 

[0023] /^yt;^yt°a-i? 1 oa^T-r** 



HcXVytjxt iclBftfS^t Jgft^KftT*-* lc« 
fUcSii/So 

[0 0 2 4] ft^y KlOU— if- tf- A Id J; f9 YU 
l^bEFM^lx— A^ffi-CEftr'-^dSIIE 

jMi^sr K^^^ey 1 5 atdeft3E«rShris« 

[0 0 2 5] W- !f— BiftlHlB 1 4 f4^y 3 — ^ i l ^ 

[0 0 2 6] x^^E^Kl&^T, WA^n 
s> 2 lfKi^ny^^iU^^ :^ 

[0027] y^/un vifat— * 10^ 

RAMI 2^«*Stt57*-^«*!5S«^L-C 

< So 

[0 0 2 8] r<Z>:RffiaSfic< WCRAM1 2 fcffl 

[0 0 2 9] rrr% xy^-^i 1 ^bE&f^^^ 

5ft<DT K^^^ey 1 5 a^lBttSix, *rtf>e«£*t 
FM7i/-AOfif#IM*tr Ku^^Ba^:*o-CV^ 

q 7 s - ^ ic *s (t a mm ftwmvftw yu-^-^to 

^H1t«(cte(t5fir#B<OEFM7U--A"e*S^S:fl E 
[0030] /N-yt/^ytv-i? 1 o^-b^co^- 
acttS-Cti^^^^^EftStufciaS^-^SrAT I P 
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[0 0 3 1] rohu-^tJclBft^-^s&SfBft^ti* 

r^ia^r^^ «m £ nt tr y h m^zmmcm 

*»2 OlcJ: 9S^n ^<H££T Sttffl^bEFM 

[0 0 3 2] xya^i 1 [z\X ®M®M* 

Mtt^fctCA^StiSA^-^tcSftL-T^BftC I R 
CCO-T y — ZfM (EFM7l/-AtMl0 87 

[0 0 3 3] xya-^l ll£j:S3E«*!lSj&SS£*n 

y^^raML-rSfc^s^lB^fts 7*3-^4 let 

¥J£ 2 0 tc J: «9 7 s * * KiRfcEft * ttT ^ 5 IB&x - 

»3d5«e>ix, xyp-yi 1 ttT Ki'** * !> 1 5 a 
IE«*hfcT Ku^-^ *#BBLri5»WJ»*ai 8 
IcJ: 19 Eft+PBf^KSJ^'r MEft£ftfc*»:7 u 

So 

[0 0 3 4] xy^-^i l3ftS#«««lCft5t, 7K 

* j&sr ke» * v > 5 BEie'««*a:» w*ia«««^ 
[0035] cw*E«««o3feaffi«o«Hi(i, 

A (EFM7^A9 8*ti^M) ©*{fc*-Ctt* 

«fc *) 7* ^ * ^ KE® £ ftfc E©:^- * 7 A <£> 

[0 0 3 6] ^lEftffitttDifefflffillOttffi^tTbixS 
t, i/Xy'J*#vy?%±m&2 1 fiff -g-raJW^g: 2 0 

fen, ^l^P^^yn^i lOl^ny 

* £ft5 0 

[0 0 3 7] ^^-e, */x*rJ*#xiy9ft£M&2l 
f3\ H2(^-r«Ja'C*?5<0-e, ^^7«2 6^ 
9fif)Wt, VC0 2 3Sr»J»*rs»0tiB«ffitt«l 



LPF2 5 & 5 V MiSR 2 L P F 2 9 as*+S0#j£ft<Ofc 
(c§3 9 #;L feftfcSEfc^flS-r 3 - t tcft 5. 

n 3/ ^ j&»fe£!p* ny^ift* fc^flrf S r <t 
KftS. 

[0 0 3 8] S^^ny^^fe*3(S^ny^^38*$il 
[0 0 3 9] Z(Om-£, it-%mn^&2 0\C£*9y*4X 

fea*snsEft^-^t©i^ffl^»fenx*3 9, * 

■7^^ KE& £ *xfc&^ 71/-^ (Dtzmir- ? ffi^J 
SHS, Utaso-c. Eft^WSftSiMlf*^^ 

ttll^fe«rfcteE»x-^^EftSix5fc*^. &^(7> 
Eir-^^7U»A«< 7y-A(Dffc*iBif- 
*#E»S*t5o 

[0 0 4 0] ft, Ji*<oHSi«jci3^"C(i, 

5fcLfc#, »5iff-5e*S;-CE»Snfc7 f ^^^Srft 
3iS-3e*S;"eiHHE»JiBil-5*&, EftiMl^cffiffl-*- 

[0 0 4 1] 

^^oEft^-^^Eft^^BrStt, /^77/yy- 
9VdS**i-5«J8*siHl3BSnfct*J»fSix5i:, E^ 
WSnsBWS-cicv* -r ^ ^ «cE«Sixfc*»^E 
ieffi^ g ft < ffiH^ feEft^ff H S ^3 £ 
#tc, ^(OS!^coE^r-^^^<^ffcftE®T :r -^^ 

E^^n^^-C, Eft7 f -^^^§jHfcttlB-ef f >f 
^oiBg^trW^.^ 5/ 7 7 r y ^-7 v • ^7-^ 
*-*-5©^K±ttJ*, »JR»(cEft*ixfcE»'r-^<z> 

Sfe nrffiftEft^-^ ^rx^ ^ ^ tcE^-TS r dSffl* 

[0042] *fc, y-^^mufcE^-/-^^ 

E^*t'57 ^ ^^^E^@i-^v^T, KfttDSBHWM-Sf 
/cicA^SnSA^x-^ic^fLT^ft^V^ y-^ 
S^^-T5-<<E^4 , if^^L/c^{C7 :r xi-^ 

<t 9 SEBSfea-f St*-^ SrEtti-S J: 5 tc LT v^^co 
-C, ^y^y-^Sr!6UfcEft7 f -^*ft5»^-e*o 
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[0 0 4 3] x^^^^lEft^^BrSiiSiffSJ 
^WTSr fctfffi** EftSrSH^SfMfcfflfcllSI 

[0044] *»$^5iss(r(C7 f ^^^^iaftS 

[0 0 4 5] V^xAftiai^V^btb-SSl^n 
y^*E»W*WSfefll^*fflS*iS*-t?tf y Mf-^£W£ 

«*s*m**ifc^/S^EflSrT-^*Efti-SRtc«ffl-t- 

/id * ^ tcEfirf aEflrr-* ^cr^ 7s 9 \zm 



fc, SS^ny^j&sftbtifti^^^^cDJlcEftH*^ 
A£ fcfiPJffifcE«/8* n id J; (9 ^fA»fT^ 

So 



[01] ^JBWicffiSx^^^EftSSKw-^llfiWt L 

So 

[02] i/XTJ»*ny?%£.m&2 1 <D*(t»ft*fi8 
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1 1 
1 4 
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